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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a contact 
spring with a clicking action which is superior in 
the electrical stability in the contact between a 
movable contact part of the contact spring and a 
fixed contact part without curtailing the life of the 
contact spring in repeated uses of the dome- 
shaped contact spring with the clicking action. 
SOLUTION: A hollow 9 Is formed on an inner 
central part, that is a movable contact part 8 of the 
dome-shaped contact spring 3 with the clicking 
action, and an edge part 20 formed around the 
hollow 9 is linearly kept into contact with a surface 
of a fixed contact part 13, whereby the electrical 
stability in the contact of the movable contact part 
8 and the fixed contact part 13 can be ensured, and the shortening of the service life of 
the contact spring 3 can be prevented since the movable contact part 8 is not 
perforated. 
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a movable contact part 8 of the dome-shaped contact spring 3 with 
the clicking action, and an edge part 20 formed around the hollow 9 
is linearly kept into contact with a surface of a fixed contact part 13, 
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shortening of the service life of the contact spring 3 can be 
prevented since the movable contact part 8 is not perforated. 
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(54) SWITCH 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a contact spring with a 
clicking action which is superior in the electrical 
stability in the contact between a movable contact part 
of the contact spring and a fixed contact part without 
curtailing the life of the contact spring in repeated 
uses of the dome-shaped contact spring with the clicking 
action. 

SOLUTION: A hollow 9 is formed on an inner central part, 
that is a movable contact part 8 of the dome-shaped 
contact spring 3 with the clicking action, and an edge 
part 20 formed around the hollow 9 is linearly kept into 
contact with a surface of a fixed contact part 13. 
whereby the electrical stability in the contact of the 
movable contact part 8 and the fixed contact part 13 can 
be ensured, and the shortening of the service life of the 
contact spring 3 can be prevented since the movable 
contact part 8 is not perforated. 




I f # .a :-jP; =7.' 



http://wwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAA4FaiCrDA413216865Pl.htm 



03/24/2004 



Page 1 of 3 



* NOTICES * 

iTapan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the switch for a signal input used for electrical 
machinery and apparatus and electronic equipment, such as audio equipment, video equipment, communication 
equipment, and measuring equipment, and relates to amelioration of a traveling contact spring with click action 
by the shape especially of a dome. 
[0002] 

[Description of the Prior Art] Conventionally, the switch used for the signal input part of an electrical machinery 
and apparatus or electronic equipment has the fixed contact surface which covmters the traveling contact section 
inside a contact spring with cUck action, and this contact spring by the shape of a dome. In order that the 
traveling contact section may prevent the poor contact by the field contact over a fixed contact surface, recently, 
the traveling contact which has a hole is used in many cases. 

[0003] Elastic deformation of the contact spring is carried out by the thrust which acts on the crowning of a 
contact spring, and it makes the basis of click action reverse the direction of curvature at the time of switch 
actuation. At the time of this reversal, the edge section and the fixed contact surface of a periphery of the 
traveling contact section contact by line contact, will be in the condition of ON electrically, and will generate the 
signal according to the application of a switch. [ of a hole ] Thus, when contact to the edge section of the 
traveling contact section and a fixed contact surface turns into line contact instead of field contact and the contact 
pressure in the edge section becomes high to a detailed contaminant etc. by existence of the hole of the traveling 
contact section, the electric stability of contact to the traveling contact section and a fixed contact surface is 
improved substantially. 
[0004] 

[Problem(s) to be Solved by the Invention] When opening a hole in the traveling contact section, fabricating 
tabular spring material in the shape of a dome and manufacturing a contact spring with click action by the shape 
of a dome. By the springback of spring material, a contact spring does not become the shape of uniform dome 
shape after shaping. The movement magnitude (stroke) as an operating characteristic becomes large, the tensile 
stress applied to the perimeter of a hole at the time of the repeat activity of a contact spring and compressive 
stress become large, and a crack becomes easy to go into the perimeter of a hole. For this reason, there is a 
problem that the Hfe as a product will become short. Especially current [ to which the size of a contact spring is 
small ] and this inclination are high. 

[0005] Therefore, the object of this invention is offering the contact spring excellent in the electric stability of 
contact to the traveling contact section of a contact spring, and a fixed contact surface with click action without 
reducing the life of the contact spring, when carrying out repeat actuation of the contact spring with click action 
by the shape of a dome. 
[0006] 

[Means for Solving the Problem] This invention forms a hollow in the basis of the above-mentioned object by the 
shape of a dome, a part for an inside center section, i.e., the traveling contact section, of a contact spring with 
click action. Lowering of the life of a contact spring is prevented by considering as the configuration which does 
not open a hole in the traveling contact section at the same time it secures the electric stability of contact between 
both by contacting the edge section formed in the perimeter of this hollow by line contact to the fi-ont face of a 
fixed contact surface. 

[0007] If it indicates concretely, the switch of this invention will contain the manual operation button which can 
be fireely displaced in the direction of elastic deformation of the above-mentioned contact spring by the shape of a 
dome to switch casing in contact with the crowning of a contact spring with click action, and the above- 
mentioned contact spring. While making the periphery part of the above-mentioned contact spring contact a 
contact segment, a part for the inside center section of the above-mentioned contact spring is made into the 
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traveling contact section. In the switch which this traveling contact section is made to attach and detach to a fixed 
contact surface within the above-mentioned switch casing, and makes electrically between the above-mentioned 
traveUng contact section and the above-mentioned fixed contact surfaces the condition of turning on and off The 
edge section which forms a hollow in the above-mentioned traveling contact section, and is formed in the 
perimeter of this hollow is contacted on the front face of the above-mentioned fixed contact surface. 
[0008] Here, the above-mentioned hollow is formed as one configuration of circular, an ellipse form, a polygon, 
and stellate. Moreover, the edge section is formed as a discontinuous condition as a condition which continued ' 
around the hollow. 
[0009] 

[Embodiment of the Invention] Drawin gJ. shows the condition of OFF of the switch 1 of this invention, and 
drawing^ shows the condition of the ON. In these drawings, within switch casing 2, the switch 1 contacted the 
contact spring 3 with click action, and the crowning of this contact spring 3 by the shape of a dome, and has 
contained the manual operation button 4 which can be displaced in the direction of elastic deformation of the 
contact spring 3. 

[0010] In the contact spring 3, it is formed in the shape of [ one ] a dome as a whole by the thickness of 0,06mm, 
and the about [ diameter 3.5mm ] stainless plate of the dome section 5 of predetermined curvature, and the skirt-' 
board section 6 formed of a conical surface by part for the periphery edge of this dome section 5, and those 
boundary parts serve as the annular flection 7 so that may be looked at by drawing 1 , drawing 3 besides drawing 
2 , and drawing_4 . The amount of, a part for the inside center section 5, i.e., the dome section, of the contact 
spring 3, inside center section is the traveling contact section 8 by the silver plating layer, and it forms the 
circular hollow 9 in this travehng contact section 8, and forms the edge section 10 around this hollow 9. Since 
this hollow 9 is usually formed in punching bending and coincidence by the press machine of the contact spring 
3, a projected part 1 1 is formed in the lateral surface corresponding to a hollow 9. 

[001 1] The soffit part of the skirt-board section 6 of the contact spring 3 is in the condition dedicated to the 
interior of switch casing 2, always contacts, for example to the annular contact segment 12 currently embedded at 
the pars basilaris ossis occipitalis of switch casing 2, and has become switch-on electrically. Moreover, the edge 
section 10 of the traveling contact section 8 coxmters the fixed contact surface 13 currently embedded in the 
center of a pars basilaris ossis occipitaUs of switch casing 2, contacts it, and is in the condition which can flow 
electrically. In addition, the contact segment 12 and the fixed contact surface 13 are united with the connection 
terminals 14 and 15 exposed to the exterior of switch casing 2, respectively. 

[0012] And a manual operation button 4 is the interior of switch casing 2, and it contacts the projected part 1 1 of 
the crowning of the dome section 5 of the contact spring 3 by the projection 17 of an edge, displacement of it is 
attained in the direction of elastic deformation of the contact spring 3, and where a part is made to project outside 
by the contact to a flange 16 and the switch cover 18 fixed to switch casing 2, it is held. 

[0013] Drawing^ shows the graph of the property of the load N of operation (axis of ordinate) over the stroke S 
of the contact spring 3 (axis of abscissa). Although it will increase while the stroke S of the traveling contact 
section 8 (edge section 10) is mostly in direct proportion if the load N of the direction of a normal of operation 
acts to the core of the dome section 5 of the contact spring 3 so that drawing 4 may see When Stroke S passes 
over the stroke SI which causes click action according to the load Nl of operation, the contact spring 3 A 
condition [ that reversed the direction of curvature by cUck action, and move towards the same stroke S, become 
stroke S2 by the force corresponding to the small load N2 of operation after that, and it has been reversed with 
the load / smaller than former / N of operation ] is maintained. If the load N2 of operation is lost, it will be 
reversed again to hard flow, and the contact spring 3 will retum to the condition of a basis. 

[0014] If an operator pushes a manual operation button 4 downward, according to the load N of operation, elastic 
deformation of the contact spring 3 is carried out, and it will be in a flat condition. If the traveling contact section 
8 (edge section 10) passes over the stroke SI which causes cHck action, the contact spring 3 will reverse the 
direction of curvature for a flection 7 as coil gland, and will contact the edge section 10 of the traveling contact 
section 8 on the front face of the fixed contact surface 13 so that drawing 2 and drawing 6 may see. By this, the 
edge section 10 and the fixed contact surface 13 of the traveling contact section 8 flow electrically, and will be in 
the condition of ON. 

[0015] In the state of this ON, the edge section 10 of the traveling contact section 8 serves as annular line contact, 
and contacts the front face of the fixed contact surface 13. Therefore, since the contact pressure of the edge 
section 10 of the traveling contact section 8 to the fixed contact surface 13 becomes high even if a detailed 
contaminant etc. adheres among those contact parts, the stability of contact to the edge section 10 of the traveling 
contact section 8 and the fixed contact surface 13 is improved substantially, and an electric property also becomes 
good. 

[0016] And although the bending strain stress at the time of press working of sheet metal becomes depressed and 
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being remained in the perimeter of 9 by formation of a hollow 9, the strain stress of the part of a hollow 9 is 
smaller than the shear strain stress when forming a hole, and the tensile stress applied to the perimeter of a hollow 
9 at the time of the elastic deformation of the contact spring 3 and compressive stress are small as compared with 
the hole. Therefore, a crack cannot go into the part of the hollow 9 of the contact spring 3 easily, and the life of 
the contact spring 3 becomes long as compared with the conventional thing. In addition, since the depth of a 
hollow 9 affects the spring property of the contact spring 3, it is desirable to hold down to 2/3 or less [ of the 
board thickness of the contact spring 3 ]. 

[0017] Incidentally, the configuration of a hollow 9 cannot be restricted circularly, but as shown in drawing 7 , it 
can also be formed as a configuration an ellipse form, a polygon, stellate. Moreover, a hollow 9 can also be" ' 
formed by upheaving the periphery part of the part which becomes depressed in the traveling contact section 8 of 
the contact spring 3, and is set to 9 in the direction of the fixed contact surface 13, as shown in drawing 8 . In this 
case, the edge section 10 will become depressed with that burr, and will be formed between 9. Incidentally, a 
hollow 9 may be a semi-sphere side-like thing. Furthermore, although the edge section 1 0 is annular as a ' 
desirable example and is continuing, it may be formed in the discontinuous condition. 
[0018] 

[Effect of the Invention] Since the edge section formed in the perimeter of the hollow of the traveling contact 
section of a contact spring contacts the front face of a fixed contact surface by line contact in this invention, also 
by inclusion of a detailed contaminant etc. Since the contact pressure between them is heightened, and a stable 
contact condition can be secured electrically and the hole is not opened in the traveling contact section of a 
contact spring. The tensile stress and compressive stress which are generated around a hollow are low stopped as 
compared with a hole, a crack cannot go into the edge section easily, the hfe of a contact spring becomes long, 
and a stable switching fimction can be expected over long duration. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A part for the inside center section of a contact spring with click action is made into the traveling 
contact section by the shape of a dome. In the switch which this traveUng contact section is made to attach and 
detach to a fixed contact surface, and makes electrically between the above-mentioned traveling contact section 
and the above-mentioned fixed contact surfaces the condition of turning on and off The switch characterized by 
contacting the edge section which forms a hollow in the above-mentioned traveling contact section, and is fomied 
in the perimeter of this hollow on the front face of the above-mentioned fixed contact surface. 
[Claim 2] To switch casing, a contact spring with click action at the shape of a dome. And while containing the 
manual operation button which can be freely displaced in the direction of elastic deformation of the above- 
mentioned contact spring in contact with the crowning of the above-mentioned contact spring and making the 
periphery part of the above-mentioned contact spring contact a contact segment In the switch which makes a part 
for the inside center section of the above-mentioned contact spring the traveling contact section, and this 
traveling contact section is made to attach and detach to a fixed contact surface within the above-mentioned 
switch casing, and makes electrically between the above-mentioned traveling contact section and the above- 
mentioned fixed contact surfaces the condition of turning on and off The switch characterized by contacting the 
edge section which forms a hollow in the above-mentioned traveling contact section, and is formed in the 
perimeter of this hollow on the front face of the above-mentioned fixed contact surface. 
[Claim 3] The switch according to claim 1 or 2 characterized by forming a hollow as one configuration of 
circular, an ellipse form, a polygon, and stellate. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

{Drawing 1 ] It is the sectional view of an off condition with the switch of this invention. 

{Drawing^ It is the sectional view of the condition of ON with the switch of this invention. 

[Drawing 3] It is the top view of a contact spring, 

[Drawing 4] It is the sectional view of a contact spring. 

[Drawing 5] It is the graph of the stroke-actuation load of a contact spring. 

[Drawing 6] They are some expanded sectional views of the contact condition of the edge section of the traveling 
contact section of a contact spring, and a fixed contact surface. 
{Drawing 7] It is the top view of the hollow of other configurations. 
[Drawing 8]. They are some expanded sectional views of other hollows. 
[Description of Notations] 

1 Switch 

2 Switch Casing 

3 Contact Spring 

4 Manual Operation Button 

5 Dome Section 

6 Skirt-Board Section 

7 Flection 

8 Traveling Contact Section 

9 Hollow 

10 Edge Section 

1 1 Projected Part 

12 Contact Segment 

13 Fixed Contact Surface 

14 Connection Terminal 

15 Connection Terminal 

16 Flange 

1 7 Projection 

18 Switch Cover 
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[Drawing 7] 

{Drawing 81 
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